Page 1



3GPP TSG-SA4 Meeting #101 
S4-181287
Busan, Republic of Korea, 19-23 Nov 2018
	CR-Form-v11.2

	PSEUDO CHANGE REQUEST

	

	
	26.985
	CR
	CRNum
	rev
	-
	Current version:
	0.6.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	


	

	Title:

	Congestion control for V2X media

	
	

	Source to WG:
	Ericsson LM

	Source to TSG:
	

	
	

	Work item code:
	FS_mV2X
	
	Date:
	2018-11-13

	
	
	
	
	

	Category:
	
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	

	
	

	Summary of change:
	This contribution motivates the need for congestion control for V2X media (video and audio) and proposes to use SCReAM from IETF RFC 8298 to achieve this

	
	

	Consequences if not approved:
	

	
	

	Clauses affected:
	

	
	

	
	Y
	N
	
	

	Other specs
	
	
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


*** First Change ***

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TR 22.885: "Study on LTE support for Vehicle to Everything (V2X) services".
 [3]
3GPP TR 22.886: "Study on enhancement of 3GPP Support for 5G V2X Services".

[4]
3GPP TS 22.185: "Service requirements for V2X services".
[5]
3GPP TS 22.186: "Enhancement of 3GPP Support for V2X Scenarios".
[6]
3GPP TR 23.785: "Study on architecture enhancements for LTE support of V2X services".

[7]
3GPP TS 23.285: "Architecture enhancements for V2X services".

[8]
3GPP TR 23.786: "Study on architecture enhancements for EPS and 5G System to support advanced V2X services".

[9]
3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE); Stage 2".
[10]
3GPP TR 33.885: "Study on security aspects for LTE support of Vehicle-to-Everything (V2X) services".

[11]
3GPP TS 33.185: "Security aspect for LTE support of Vehicle-to-Everything (V2X) services".

[12]
3GPP TR 36.885: "Study on LTE-based V2X services".
[13]
SAE International, "AUTOMATED DRIVING LEVELS OF DRIVING AUTOMATION ARE DEFINED IN NEW SAE INTERNATIONAL STANDARD J3016".

[14]
P. Gomes, F. Vieira and M. Ferreira, "The See-Through System: From implementation to test-drive," Vehicular Networking Conference (VNC), 2012 IEEE, Seoul, 2012, pp. 40-47.
[15]
5G-PPP-White-Paper-on-Automotive-Vertical-Sectors.
[16]
S4-180312 Clarifications to video-related V2X use cases
[17]
3GPP TS 26.238 “Uplink Streaming” (FLUS)

[18]
3GPP TR 26.939 “Guidelines on the Framework for Live Uplink Streaming (FLUS)”

[19]
Automotive Edge Computing Consortium (AECC) whitepaper on “General Principle and Vision”, 25th April 2018, available https://aecc.org/wp-content/uploads/2018/02/AECC_White_Paper.pdf
[20]
3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction".
[21]
3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs ".
[22]
EU Project "Sustainable Intelligent Mining Systems (SIMS)", part of EU Research and Innovation Horizon 2020, https://www.simsmining.eu/ 

[23]
Ingemar Johansson, Siddarth Dadhich, Ulf Bodin, and Tomas Jönsson, "Adaptive Video with SCReAM over LTE for Remote-Operated Working Machines", 2nd August 2018, available https://www.hindawi.com/journals/wcmc/2018/3142496/ 
[24]
IETF RFC 8298: "Self-Clocked Rate Adaptation for Multimedia", Dec 2017, https://tools.ietf.org/html/rfc8298
*** Second Change ***
8.2
Video

Streaming of video puts extra requirements on the access as the bitrates are typically high and can easily exceed the available network capacity. Bitrates up to 12 Mbps are not uncommon for Full HD resolutions. Addition of several cameras for full 360 (several video screens or stitched for VR goggles) view can lead to bitrates up to 80 Mbps. NR and 5G deployment can in the future provide with very high access bitrate in some areas, while other areas have lower access bitrate, to further complicate things, the networks may be loaded differently, depending on time of day or other special events. The use of MBR/GBR bearers can provide certain guarantees that a GBR bitrate can be offered to a given V2X application and this can help to ensure a minimal acceptable media quality also when network load is high. 

Despite this, it is necessary to make V2X applications that use video for e.g. tele-remote control of vehicles rate adaptive. 

1. Delay: Connections (a.k.a. radio bearers) over a cellular LTE or NR connection can deliver a throughput that depends on a number of factors such as radio quality, that can be dependent on distance to the radio base station; and network load that depends on number of simultaneous users and their traffic mix. QoS can be used to prioritize one type of users over others, for instance a GBR (guaranteed bitrate) can be configured that gives priority for the amount of data per unit time fitting within the agreed GBR. If there is still spare capacity, data beyond that will also be transmitted but not prioritized. A guaranteed bitrate can be offered as long as there is available capacity in the network or there are other, less prioritized users to take capacity from. A V2X application that tries to send at a higher rate than what is possible, will experience an increasing delay because packets will start to become queued up in the radio interface. 

2. Packet loss: Packet loss occur for two reasons, they are either related to congestion or more of a stochastic nature. In LTE, the packet losses that occur are predominantly congestion related. Thus, packet losses occur mainly when queues are filled up too much. 

Increased delay because of queuing should be avoided in tele-remote applications, because long delays can make the remote control sluggish, with decreased usability and potential increased security risks as a result. In the worst case a video playout may become choppy, slow down or even freeze completely. Packet losses are undesired, low levels of packet loss can be acceptable as it may only affect a small part of a reproduced video image for a limited time. Large levels of packet loss can give ghost images or potentially cause the video image to freeze completely for longer periods. 

Another aspect of multi-camera video streaming in the presence of network congestion is that it can be desired that some cameras representing a more important field of view are more preserved, this means that less important cameras are sacrificed. 

Congestion control for multimedia is in some respect a well-researched area. The MTSI based congestion control is described in TS 26.114. Lately, IETF chartered standardisation work for multimedia congestion control in the RMCAT working group.

SCReAM (RFC8298) [24], developed under the RMCAT charter in IETF, was initially devised for WebRTC but has been refined for tele-remote operation of industrial vehicles. For instance, SCReAM congestion control is being evaluated in the EU SIMS project [22] where SCReAM congestion control of multicamera video over LTE is demonstrated in a setup with four or six commercially available IP cameras. SCReAM was from the very beginning devised for good operation over cellular links such as LTE. The function in SCReAM and its applicability to tele-remote operation is described in [23]. SCReAM is, besides being sensitive to delay changes, also sensitive to packet loss. Furthermore, SCReAM has built-in ECN support.

One interesting feature with SCReAM is that it has built it stream prioritization, this makes it possible to prioritize e.g. one camera stream when the available network bandwidth becomes critically low. This can for instance be used in a tele-remote setup where a front camera is deemed more important than the other cameras.  This built-in priority mechanism in SCReAM can be used instead of a network based QoS differentiation mechanism for instance in cases where a network based QoS differentiation mechanism is not practical to realize. 

